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Two	 hen	 breeds,	 White	 Cornish	 (COR)	 and	 White	 Leghorn	 (LEG)	 34-week-aged	 were	 used	 in	
this	 experiment.	 The	 basic	 diet	 of	 these	 hens	 contained	 3.8%	 Ca.	 This	 diet	 was	 supplemented	 for	
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INTRODUCTION













induces	 immediately	 an	 increase	 of	 calcitonin	
secretion	 for	 three	 to	 six	 times	 (Cunningham,	
1993,	 Dojană,	 2009).	 To	 realize	 and	 to	maintain	
such	a	high	concentration	of	Ca	in	birds,	it	involves	
undoubtedly	a	speedier	 turnover	of	 this	mineral,	
which	 can	 be	 realized	 only	 by	 supplementary	
hormonal	 mechanisms.	 In	 this	 work,	 species	
specific	 modifications	 of	 hormonal	 secretions	
183
Bulletin UASVM Veterinary Medicine 71 (1) / 2014
were	hypothesized	for	the	regulation	of	blood	Ca	




cial	 exploitation,	 on	 eight	 groups	 (10	 capita	
each	one)	of	adult	hens’	34-week-aged,	 raised	 in	
industrial	system:	four	White	Cornish	groups	and	
four	White	 Leghorn	 groups.	 The	 birds	 benefited	
by	an	artificial	lighting	program	of	16	hours	(from	




Calculated	 chemical	 composition	 of	 the	 forages	
was	 as	 it	 follows:	 17.0%	 crude	 protein,	 2%	 fat,	
3.8%	 calcium,	 0.57%	 available	 phosphorus.	
The	 forage	 contained	 10,640	 KJ/100	 kg	 forage,	
according	 to	 the	 data	 of	 the	 diet.	 The	 diet	 was	
supplemented	 with	 calcium	 by	 adding	 calcium	
carbonate	(limestone)	as	following:	control	group	
of	each	breed,	0.0%,	experimental	groups	1	of	each	







for	 each	 experimental	 group.	 As	 well,	 the	 hens	
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reasons,	 blood	 was	 sampled	 from	 the	 brachial	
vein	in	the	1st,	3rd	and	8th	days	of	the	experiment,	
every	time	around	9:00	a.m.	It	was	determined	the	
blood	plasma	 concentration	 of	 total	 calcium	and	
inorganic	 phosphorus	 according	 to	 the	 methods	
described	 by	 Manta	 et al.	 (1976).	 Blood	 plasma	
hormonal	 concentrations	 were	 determined	 by	
enzyme	 immunoassay	 (microtiter	 strips)	 using	
an	IMMULITE	1000	analyzer	(distributed	by	KMI	
Diagnostics,	 Inc.).	 All	 the	 obtained	 data	 were	
statistically	 processed.	 Descriptive	 statistical	
analyses	 included	 mean	 and	 standard	 deviation	
(sd).	The	level	of	significance	was	set	at	P≤0.05	in	
all	statistical	analyses.	All	statistical	analyses	were	
performed	 using	 commercial	 available	 ANOVA	
statistics	software	(from	Microsoft	Excel	2003).
RESULTS AND DISCUSSION
Table	 1	 shows	 the	 evolution	 of	 the	 plasma	
concentration	 of	 the	 total	 Ca	 and	 inorganic	
phosphorus	of	the	four	groups	of	each	breed	(CRN	
and	 LEG)	 during	 the	 eight	 days	 of	 experimental	
feeding	and	monitoring.	
According	to	the	data	presented	 in	the	Table	
1,	 the	plasma	Ca	 content	 increased	 in	both,	 COR	
and	 LEG	 hens	 at	 the	 end	 of	 the	 eight	 days	 of	
experimental	 feeding	 with	 the	 Ca	 supplemented	
forages.	 The	 statistical	 analyses	 showed	 that	
the	 increase	was	 significant	 for	 the	 2%	 and	 3%	




Ca	 contents	 according	 to	 the	 percentage	 of	 the	
Ca	 dietary	 supplementation	 are	 in	 agreement	 to	
those	 of	 Chen	 and	 Shen	 (2009).	 These	 authors	
found	an	increase	of	plasma	Ca	contents	in	Brown	
Tsaya	 duck	 and	 White	 Leghorn	 hen	 following	 a	
forage	intake.	This	increase	was	from	25.2	(in	1%	
Ca	 supplemented	 group)	 to	 32.4	 mg/dL	 (in	 5%	
Ca	 supplemented	 group)	 in	 hen,	 and	 from	 25.7	
to	40.1	md/dL	 for	 the	 same	values	of	dietary	Ca	
supplementations	in	duck.	
Plasma	phosphorus	content	 remained	relati-
vely	 constant	 for	 both,	 CRN	 and	 LEG	 hens,	 for	
experimental	groups	1	(1%	Ca	supplementation)	
during	 the	 right	 days	 of	 monitoring.	 According	
to	 the	 data	 of	 some	 experiments,	 the	 inorganic	
phosphorus	content	of	 the	blood	plasma	 in	 four-
week-aged	 chicken	 varies	 around	 the	 values	 of	
7	 mg/dL	 (Gardiner,	 1973).	 Similar	 values	 were	
found	 in	 our	 experiment.	 Doubling	 a	 forage	
supplement	 of	 phosphorus	 from	 18	 to	 36%	
did	 not	 lead	 to	 a	 significant	 modification	 of	 the	
plasma	concentration	of	the	 inorganic	or	organic	
phosphorus	 in	 four-week-old	 chicken,	 despite	
of	 a	period	of	 four	weeks	of	 feeding	with	 such	a	
supplemented	diet	(Gardiner,	1973).	
Such	 a	 constant	 concentration	 of	 the	 phos-
pho	rus	in	the	Ca-added	groups	of	our	experiments	
maintained	 a	 relative	 constant	 Ca/P	 ratio	 in	 the	
first	days	of	the	experiment	(table	1).	An	elevated	
phosphorus	 content	 of	 the	 blood	 plasma	 was	
found	in	the	last	day	of	experiment	in	experimental	
groups	 2	 and	 3,	 for	 both,	 CRN	 and	 LEG	 hens.	
Despite	this	increase	in	plasma	phosphorus,	Ca/P	
ratio	 was	 found	 elevated	 in	 the	 experimental	
groups	 2	 and	 3	 in	 the	 last	 day	 (the	 8th	 day)	 of	
monitoring	 for	 both	 hen	 breeds. An	 explanation	
of	 the	 increase	 of	 phosphorus	 content	 of	 the	
plasma	 could	 be	 the	 effect	 of	 plasma	 elevated	
vitamin	 D.	 Vitamin	 D	 increases	 plasma	 calcium	
and	 phosphate	 concentrations	 by	 increasing	
the	 absorption	 of	 calcium	 and	 phosphate	 from	
the	 gastrointestinal	 tract	 (Norman	 et al.,	 1993). 
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Fig 1 The evolution of the egg-laying percentage in White Cornish and White Leghorn 
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Effect	of	Various	Levels	of	Dietary	Calcium	on	Blood	Calcium	Concentration	and	Hormonal	Status
Table	 2	 shows	 the	 evolution	 of	 the	 plasma	
levels	 of	 the	 hormones	 involved	 in	 plasma	 Ca	
homeostasis:	parathormone,	calcitonin,	vitamin	D	
and	estradiol.	According	 to	 the	 data	 presented	 in	 Tab.	 2,	
the	 levels	 of	 PTH	 decreased	 according	 to	 the	




hens	 (experimental	 group	 2:	 from	 224±33	 to	
111±43	 ng/mL	 and	 experimental	 group	 3:	 from	
243±57	 to	 109±85	 ng/mL,	 P<0.001).	 According	
to	clinical	data,	in	mamals,	the	level	of	PTH	must	
be	 decreasing	 when	 the	 plasma	 level	 of	 Ca	 is	
increasing	over	 the	physiological	 levels.	Previous	
researches	showed	that	the	levels	of	PTH	increased	
by	 age	 in	 young	 hens	 from	 10	 to	 34	 weeks	 of	













(decreased	 in	 available	 calcium)	 in	 falcon	 led	




neither	 for	 CRH	 nor	 for	 LEG	 hens.	 Statistical	
analyses	 between	 day	 one	 and	 day	 8th	 of	 the	
experimental	 periods	 didn’t	 relive	 any	 statistical	
significant	difference	for	any	experimental	group	
in	 spite	 of	 the	 higher	 values	 of	 this	 hormone	 in	
the	 groups	 fed	 with	 3%	 Ca	 supplementation	 at	
the	 end	 of	 the	 experimental	 period	 vs.	 first	 day	
of	 experiment	 (pg/mL):	 50.6±7.5	 vs.	 43.0±3.9	 in	
COR	hens	and	42.0±10.2	vs.	32.1±8.8	in	LEG	hens.	
Clinical	observations	support	the	notion	that	cal-
citonin	 has	 little	 chronic	 effect	 because	 neither	









































1st	day 102±16 87±12 111±	21 96±33a 243±13 265±20 224±33b 243±57a
3rd	day 132±43 110±9 43±43 55±36 224±21 230±87 176±43 103±55
8th	day 110±33 99±9 54±50 65±50a 277±22 256±56 111±43b 109±85a
CT
(pg/mL)
1st	day 32.0±7.7 36.5±4.3 44.0±11.1 43.0±3.9 22.0±5.5 34.4±5.0 31.0±4.4 32.1±8.8
3rd	day 26.6±4,1 27.6±8.0 45.4±10.1 			8.9±9.0 30.3±8.5 34.5±8.9 35.4±5.0 		8.0±11.0
8th	day 20.0±10.0 30.9±8.9 39.0±8.9 50.6±7.5 25.5±5.5 31.0±9.0 38.0±9.0 42.0±10.2
Vitamin	D
(ng/mL)
1st	day 115±32 109±30 110±25b 124±30ba 98±12 155±44 162±30b 120±38a
3rd	day 121±29 105±22 128±30 154±66 125±32 132±42 190±22 143±32
8th	day 111±14 110±43 165±18b 187±25a 112±34 140±30 190±21b 176±44a
Estradiol
(pg/mL)
1st	day 288±43 290±112 329±221 275±76 376±98 398±66 355±58 350±76
3rd	day 265±39 260±101 279±109 302±50 421±101 411±80 405±45 376±60
8th	day 260±22 276±30 322±56 295±87 379±78 404±90 387±65 355±65
Legend: a:	P<0.01;	b:	P<0.05
186
Bulletin UASVM Veterinary Medicine 71 (1) / 2014
not	human	patients	with	medullar	thyroid	cancer	
and	 excess	 calcitonin	 production	 experience	
alterations	in	Ca	homeostasis	(Mundy	and	Guisse,	
1999).	 However,	 the	 precise	 biological	 role	 of	
calcitonin	in	the	overall	schema	of	Ca	homeostasis	
is	uncertain	(Mundy	and	Guisse,	1999).





D	 [25(OH)D]	 and	 1,25-dihydroxyvitamin	 D	
[1,25(OH)(2)D].	25-hydroxyvitamin	D	is	the	major	
form	 of	 the	 hormone	 found	 in	 the	 blood	 and	 is	
the	 inactive	 precursor	 to	 the	 active	 hormone,	
1.25-dihydroxyvitamin	D.	Because	of	its	long	half-
life	and	higher	concentration,	25-hydroxyvitamin	
D	 is	 commonly	measured	 to	 assess	 and	monitor	
vitamin	D	status	 in	 individuals.	The	main	role	of	
Vitamin	D	is	to	help	regulate	the	absorption	of	Ca,	












influenced	 by	 the	 calcium	 levels.	 The	 levels	 of	
estradiol	 seemed	 to	 be	 rather	 influenced	 by	 egg	
production	of	the	breed,	because	they	were	found	
to	 be	 in	 accord	with	 the	 egg	 production	 (fig.	 1):	
significantly	 higher	 values	 in	 all	 the	 LEG	 groups	
vs.	all	the	CRN	groups.	Hormonal	evolutions	(pro-
gesterone	 and	 estrogens)	 linked	 by	 the	 levels	
of	 blood	 Ca	 concentrations	 (and	 not	 only)	 were	
found	by	Gjorgovska	et al.	(2008)	in	molting	hens.	
Hipercalemic	effect	of	estrogens	are	due	to	the	fact	
they	 promote	 the	 formation	 of	 the	 vitellogenins	




The	 Ca-supplemented	 forages	 increase	 the	
calcium	concentration	in	the	blood	plasma	of	the	
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